Molecular regulatory mechanism of isoprene emission under short-term drought stress in the tropical tree Ficus septica.
Isoprene is emitted by many plants and is thought to function as an antioxidant under stressful conditions. However, the detailed regulatory mechanism of isoprene emission in relation to the antioxidant system remains unclear. Therefore, in this study, we explored the molecular regulatory mechanism of isoprene emission under short-term drought stress in the tropical tree Ficus septica Burm.f. We found that the soil moisture content gradually decreased from 55% on Day 1 (D1) to 23% (wilting point) on D5 after withholding water for 4 days and then returning to the initial level following re-watering on D6. On D5, drought-stressed plants had more than twofold higher isoprene emission and 90.6% lower photosynthesis rates, 99.5% lower stomatal conductance and 82.3% lower transpiration rates than well-watered control plants. It was also estimated that the isoprene concentration inside the leaf greatly increased on D5 due to the increased isoprene emission rate and reduced stomatal conductance. Among the traits related to the 2-C-methyl-d-erythritol-4-phosphate (MEP) pathway, which is responsible for isoprene biosynthesis, the isoprene synthase (IspS) protein level was positively correlated with the isoprene emission rate in stressed plants. The transcripts of the antioxidant genes peroxidase 2 (POD2), POD4, copper-zinc superoxide dismutase 2 (Cu-ZnSOD2) and manganese superoxide dismutase 1 (Mn-SOD1) also increased during the drying period, while those of ascorbate peroxidase 1 (APX1) decreased. However, there was only a weak correlation between isoprene emission and antioxidant enzyme gene expression, indicating that the regulation of isoprene biosynthesis is not directly linked to the antioxidant defense network in drought-stressed F. septica. These findings suggest that the post-transcriptional regulation of IspS led to the observed change in isoprene emission rate, which enhanced the quenching of reactive oxygen species (ROS) and, in combination with the increased antioxidant enzyme activity, conferred tolerance to drought stress in this species.